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Ph.D.  Nuclear and Quantum Engineering, KAIST, South Korea 2009

M.Sc.

B.Sc.

Thesis: Water-Redispersible Single-Walled Carbon Nanotubes and Their Self-
Assembled Ordered Superstructures in Polymeric Systems.

Advisor: Prof. Sung-Min Choi

Physics, MIT, USA 2003
Thesis: Reciprocal Space Phase Gradient Neutron Imaging.

Advisors: Prof. David G. Cory (supervisor), Prof. David E. Pritchard (co-supervisor)

Physics, KAIST, South Korea 1999
Thesis: 2D Properties of Soft Matter Surface.

Advisor: Prof. Mahn-Won Kim

Professional Appointments

Scientific Staff, Spallation Neutron Source (UT-Battelle, LLC at the Oak Ridge National
Laboratory, Oak Ridge, USA), 2011-present

Point of Contact of the EQ-SANS instrument. (2017-present)

Instrument scientist for the EQ-SANS instrument at SNS (UT-Battle, LLC at the ORNL).
Beamline development: Data acquisition/control system upgrade (EPICS). Sample environment
development and upgrade (translation/vertical stage, rheo-sans, tensile stage). Data reduction
software development and refinement. Data acquisition script development.

Science research: lon-transportation in polyelectrolyte solutions. Dynamics of molecules in
highly concentrated salt solutions. Fabrication of self-assembled structures of soft materials and
their structural characterization. Application of machine learning approaches to scattering data
collection and analysis.



Scientific Staff, JCNS-SNS, FZJ (UT-Battelle, LLC at the Oak Ridge National Laboratory, Oak
Ridge, USA), 2010-2011
e Investigation of the dynamics of polymer chains in Li ion batteries and block copolymer ternary
systems using neutron spin echo (NSE) and small angle neutron scattering (SANS) techniques
e Instrument responsible for the NSE instrument at SNS (UT-Battelle, LLC at the ORNL).

Postdoctoral Fellow, with Prof. Sung-Min Choi, KAIST, South Korea, 2009-2010
e Small angle neutron/x-ray scattering study of interactions between functionalized carbon
nanotubes in water using hydration layer model.

o Study of self-assembling behavior of single wall carbon nanotubes with various polymeric
systems.

Research Assistant, with Prof. Sung-Min Choi, KAIST, South Korea, 2003-2009
e Fabrication of highly ordered and self-assembled superstructures of functionalized carbon
nanotubes in polymeric systems and their characterization with small angle neutron and X-ray
scattering techniques.
o Dispersion of carbon nanotubes with surface charge control and its characterization with a small
angle neutron scattering technique.
e Development of preliminary neutron spin-echo instrument at HANARO research reactor.

Research Assistant, with Prof. David G. Cory, MIT, USA, 2001-2003
e Development of a reciprocal space neutron imaging technique using the neutron interferometry
tool.

Research Assistant, with Prof. Michael S. Feld, MIT, USA, 1999-2001
o Investigation of optical properties of biotissues using laser spectroscopy.

Grants and Awards

e LDRD Fund (LDRD-9852, co-Pl), Welding Interfaces for a New Plastics Economy (2020-2021)

e LDRD Fund (LDRD-9458, co-Pl), Molecular Understanding of Soft Matter Flow and
Deformation with Neutrons (2019-2021)

e LDRD Fund (LDRD-7641, co-Pl), High-Resolution Small/Wide Angle Neutron Scattering for
Atomic-to-Mesoscale Structure in Complex Soft Materials and Biology (HiRes-SWANS) (2015-
2017)

e LDRD Fund (LDRD-6544, co-Pl), Understanding and controlling the nano- to mesoscale
evolution of structure and function in electroactive molecules during thin film formation (2013-
2014)

e SEED Money Fund (SEED-6644, PI), Fabrication of Self-Assembled Superstructures of Opto-
Electronic Polymers in Amphiphilic Block Polymeric Systems and Investigation of Their
Structures by Small Angle Neutron Scattering (2012-2013)

o Research Grant Award, National Research Foundation of Korea (2010)

e Best poster award in 7th Japan-Korea Meeting on Neutron Science (2007)

e Nuclear and Quantum Engineering Department Fellowship (2004)



Professional Roles

e Point of Contact, EQ-SANS Instrument (2017-present)
e Committee member for SEED funding at ORNL (2017-present)
e Workshop organizer for
o New Science Opportunities with Time-of-Flight Wide-Angle Neutron Spin-Echo
at STS (Feb 2021)
o Current and Future Development of Neutron Scattering Techniques for Time-
Resolved Studies, ORNL (Oct 2019)
o Time-Resolved Neutron Scattering workshop, ORNL (Apr 2018)
o Neutron Spin Echo for Slow Dynamics Investigation Workshop, ORNL (Nov
2016)
o Future and Current Use of Neutron Spin-Echo Spectroscopy in Condensed Matter
Research, ORNL (May 2015)
e Sample Environment Committee, NScD ORNL (2015-2018)

Teaching Experience

el ecturer, The Winter School of SANS Data Analysis, 2023. 1. 9-13

Lectures of SANS experiment, planning, and data analysis. https://conference.sns.gov/event/358/
eLecturer, The 4™ Soft Matter Summer School, 2016. 7. 4-14

Lectures on neutron scatterings and polyelectrolyte systems. (English)

eTeaching Assistant, National School on Neutron and X-Ray Scattering, 2013, 2014, 2015, 2016
Tutorial sessions on SANS data acquisition and analysis. (English)

e Teaching Assistant, Neutrons in Structural Biology School, 2012. 6. 4-8

Performed a recitation section for SANS data analysis and data fitting. (English)

eResearch Advisor, Undergraduate Research Program, 2008-2009

Advised undergraduate research program on the development of Monte Carlo simulation method of
small-angle neutron scattering intensities for nanoparticles with arbitrary shape (Excellence in Research
Award was given to the student)

e Teaching Assistant, Neutron Summer School (Asia-Oceania Neutron Scattering Association), 2008
Performed a recitation section for analysis methods of small angle neutron scatterings to international
students from various countries. (English)

e Teaching Assistant, Introduction to Nuclear Physics and Quantum Mechanics (English), 2004-
2005

Performed a recitation section for quantum mechanics and substitute lectures.

e Teaching Assistant, Neutron Optics, 2004

Performed a recitation section and substitute lectures regarding neutron scattering theory.



Reviewers

e Langmuir, Chemical Physics, Journal of Applied Crystallography, Polymer, Langmuir, Journal of
Polymer Physics, Physical Chemistry and Chemical Physics, Review of Scientific Instruments, ACS
Macro Letter, Nature Physics

e Oak Ridge National Laboratory, SEED Fund Proposal Reviews

e DOE R&D Proposal Review

Mentoring

Post-doctoral researchers

Zhe Zhang (2012-2015, Current: NIST, Gathersburg, MD)

Youngkyu Han (2013-2016, Current: Amore Pacific Inc., South Korea)
Taehui Kang (2014-2017, Current: Seogang University, South Korea)

Graduate Students
Boyang Zhou (2018-, Georgia Tech, Atlanta, GA). GO student with Prof. Alberto Fernandez Nieve.
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